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Huge, unexpected swarms of Velella that 
have drifted onto the coasts of France, England, 
the United States, and other countries have 
stimulated many of the studies on the "purple 
sail.” Although recent reports (Savilov, 1958; 
Bieri, 1959) have indicated some of the reasons 
for the apparently haphazard appearance and 
disappearance of these swarms, we have little 
or no idea of the effect of such sporadic inva¬ 
sions on the local fauna. The size of these popu¬ 
lations is indicated in several published reports, 
of which Woltereck’s (1904) is typical. This 
particular swarm when cast onto the beach at 
Villefranche formed a mound Vi m. wide, V 2 
m. high, and fully 1000 m. long. Such huge 
populations must have a considerable effect on 
the community of organisms in the sea beneath 
them. 

This paper records some quantitative data on 
the food of Velella. Some possible effects of pre¬ 
dation by Velella on associated zooplankton are 
suggested. 

MATERIAL AND METHODS 

In the present study, 137 specimens were 
used. Ninety-nine of these were obtained by 
dip-net between 0915 and 1000 at 32° 4l' N., 
121° 04' W. on May 10, 1950. These specimens 
were sorted into five size-groups and preserved 
in formalin. On March 29, 1954, 38 specimens 
were collected in a special surface net between 
1400 and 1500 at 32° 40' N., 118° 16' W., and 
were also preserved in formalin. 

In the laboratory all gonozooids were cut 
from the specimens and examined at 12 X mag¬ 
nification. Those parts containing visible food 
were removed and dissected, and the food items 
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were identified. The main central gastrozooids 
were dissected separately. Details of the weight 
determinations are given in Bieri and Krinsley 
(1958). 

RESULTS AND DISCUSSION 

Only three brief comments on the food of 
Velella appear in the literature. Huxley (1858) 
found copepod remains in the gonozooids, while 
Lebour (1947) reported a young "macerated” 
Velella with its "stomach” (main central gas- 
trozooid) full of harpacticoid copepods. Totten 
(1954) reported a calanoid copepod and crus¬ 
tacean remains in the gonozooids. No quantita¬ 
tive data are available. 

In the present study most of the food was 
found in the gonozooids. Only 33 per cent of 
the specimens examined had food in the main 
central gastrozooids. Digestion occurs in both 
the gonozooids and the gastrozooid, as is evi¬ 
denced by the exoskeletons of crustaceans found 
in both places. The food in the gastrozooid was 
somewhat larger on the average than that in 
the gonozooids. Possibly the gastrozooid ingests 
the organisms caught by the gonozooids that 
are too large for them to ingest. However, the 
gastrozooid also ingests small items. 

In the 99 specimens taken off California in 
May 1950, fish eggs (mostly those of jack mac¬ 
kerel, Trac burns symmetricus 2 ) made up 48 per 
cent of the total food by count. Euphausiid eggs 
made up 7 per cent of the food items. On the 
other hand, in 38 specimens taken off California 
in March 1954, euphausiid eggs made up 78 
per cent of the food items and fish eggs 3 per 
cent by count. 

The fish eggs had an average diameter of 1.1 
mm., the euphausiid eggs a mean diameter of 
0.41 mm. Thus a fish egg has nearly 17 times 
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Fig. 1. Ventral side of Velella killed and fixed in process of eating three large and three smaller fish eggs. 
Smaller eggs, marked by vertical lines, have diameter of 1.1 mm. Gastrozooid surrounding central egg has 
broken and appears as thin film above egg. Darkest egg is not completely ingested. 


the volume of a euphausiid egg. This means 
that in the Velella taken in March of 1954, fish 
eggs almost equalled the volume of euphausiid 
eggs in the diet of Velella, while in the May 
1950 sample fish eggs were 120 times the vol¬ 
ume of euphausiid eggs. The ventral side of a 
Velella taken in the process of eating six fish 
eggs is shown in Figure 1. 

When the Velella were collected in March 
1954, a surface net tow was taken at the same 
time. In Table 1 the per cent composition of 
the plankton is compared to the per cent com¬ 
position of the food of Velella. Euphausiid 
metanauplii and copepods were 10 times as 
common in the plankton as in Velella food. On 
the other hand, euphausiid eggs were nearly 8 
times as common in the food of Velella as in 
the surface zooplankton. Larvaceans, which 
made up 10 per cent of the food by count, 
formed less than 0.1 per cent of the plankton. 
If the plankton sample is representative of the 
food that was available to this particular Velella 


population (change with time or micro-vertical 
distribution differences may mean the plankton 
sample is not representative), it appears that 
motile organisms such as copepods and nauplii 
are not caught as effectively as are weaker swim¬ 
ming zooplankton, such as the larvaceans or the 
nonmotile eggs of fish and invertebrates. Never¬ 
theless, comparatively large and active organ¬ 
isms such as larval fish and adult euphausiids 
are occasionally caught. 

In Figure 2 the per cent composition by 
count of the food of the 99 specimens taken 
in May 1950 is shown as a function of mean 
length of Velella. Apparently there is no marked 
food selection by the different sizes of Velella 
although the calanoid copepods (3) increase 
steadily in importance when Velella surpasses 
a length of 30 mm. This is another indication 
that motile organisms are not caught as effec¬ 
tively as are nonmotile objects. Besides jack 
mackerel eggs and the items listed in Table 1, 
the following items were found in the gono- 
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FIG. 2. Per cent composition, by count, of Velella 
food as function of total length of Velella. Shaded 
area is crustacean food. 1, Euphausiid eggs, 2, barnacle 
cyprids, 3, calanoid copepods, 4, other crustacean food. 
There appears to be no marked food selectivity by the 
different sizes, although copepods increase in impor¬ 
tance in diet at sizes above 30 mm. 

zooids and main central gastrozooids of Velella 
but were not studied quantitatively: larval fish, 
including a saury; chaetognaths and their eggs; 
barnacle nauplii, probably of Lepas; siphono- 
phores; larvae of decapod Crustacea; adult my- 
sids; copepod eggs and nauplii; larval and adult 
euphausiids; corycaeid copepods; pteropods. 
Velella also were found to have eaten the dia¬ 
tom Coscinodiscus and the medusae of other 
Velella. One specimen had eaten a fish scale. 
Specimens cast upon the beach were found to 
have ingested sand into the gastrozooid as well 
as into the gonozooids. Thus it appears that 
Velella is a carnivore, feeding on anything it 
can catch, generally weakly swimming or non- 
mot ile zooplankton. 

In Figure 3 the mean number of fish eggs 



FIG. 3. Amour t of food caught as function of 
length of Velella. Although number of fish eggs in¬ 
creases rapidly with length, weight of food caught per 
gram of wet body weight decreases after length of 
about 40 mm. 

caught by various sizes of Velella is shown as 
curve A. The number increases rapidly with in¬ 
creasing length of Velella. 

The amount of food in each size group of 
Velella was too small to allow reliable weight 
determinations. Therefore, the wet weight of 
food present was estimated by calculating the 
volume of the fish eggs, assuming their density 
to be one, and assuming that the crustacean food 
on the average was one-third the weight of the 
fish eggs. On the basis of these assumptions, the 
weight of food caught per gram wet body 
weight of Velella is shown as a function of the 
length of Velella (Fig. 3, curve B). At lengths 
greater than about 40 mm. the Velella increase 
in weight more rapidly than they increase the 
amount of food caught. 


TABLE 1 

Food of Velella Compared to Associated Zooplankton 


BY COUNT 

% OF Velella FOOD 
(38 specimens) 

% OF PLANKTON 
(O-V 2 m. net tow) 

Euphausiid eggs... 

78 

10 

Euphausiid metanauplii. 

0.3 

52 

Copepods...... 

3 

34 

Anchovy eggs. 

3 

3 

Other fish eggs. 

0.5 

<0.1 

Larvacea. 

11 

<0.1 

Barnacle cyprids.. 

0.5 

<0.1 

Hyperiid amphipods. 

0.5 

<0.1 

Cladocera ( Evadne) . 

1.0 

<0.1 

Emerita larvae... 

1.5 

<0.1 

Parasitic copepods, Caligus ..... 

0.5 

<0.1 
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CONCLUSIONS 

The data given above indicate that Velella is 
essentially carnivorous, feeding more or less in¬ 
discriminately on zooplankton primarily within 
the size range 0.2-10 mm. Motile organisms are 
not caught as effectively as nonmotile forms. 
Velella may be an important predator on fish 
eggs, which make up a major part of its diet. 
Euphausiid eggs are also an important part of 
its food. Off the California coast the seasonal 
appearance of Velella on the surface is corre¬ 
lated with the spring spawning of pelagic fish, 
such as hake, saury, sardine, and jack mackerel. 
The relatively greater abundance of suitable 
food during the spring months may be one of 
the factors responsible for the seasonal cycle 
of reproduction and growth in Velella. 
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